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PARASITIC INFECTIONS IN RECIFE AND ITS SUBURBAN AREA, NORTHEAST BRAZIL 
M i t s u O K A Z A K I (1), M a s a i c h i O K A Z A K I (1), P a u l o M I R A N D A (2) r J o a n N E T O (3), V i l n e i d e D I E G U E S (3), 
J o a n A L V E S (3), M a c h a d o C A U A S (3), M a s a n o b u T A N A B E (2, 4), S e i k i K O B A Y A S H I (2, 4), 
N o b u a k i K A N E K O (2, 4) , K o u i c h i N A G A K U R A (2, 5), M a s a s h i K O B A Y A S H I (2, 6), S e v e r a M O T T A (2, 4, 7), S e i k i 
T A T E N O (2, 4) & T s u t o m u T A K E U C H I (4). 
S U M M A R Y 
P a r a s i t o l o g i c a l e x a m i n a t i o n s were carr ied out d u r i n g A p r i l to A u g u s t , 1987, wi th 
187 out -pa t ien ts of the I M I P hosp i ta l , located in the center of R e c i f e C i t y , and 464 
i n h a b i t a n t s of severa l v i l lages around C a b o C i t y , 50 K m s o u t h e a s t of R e c i f e , P e r n a m -
b u c o , B r a z i l . A p p r o x i m a t e l y 7 1 % of the I M I P pa t i en ts and 92% of the C a b o inhabi -
tants were infected wi th at least one s p e c i e s of in tes t ina l paras i te . T h e r e was mini -
m u m di f ference in the p r e v a l e n c e rate of T r i c h u r i s t r i c h i u r a between two areas, 
whereas the p r e v a l e n c e rates of A s c a r i s l u m b r i c o i d e s , h o o k w o r m s , S t r o n g y l o i d e s 
s t e r c o r a l i s , S c h i s t o s o m a m a n s o n i and E n t a m o e b a h i s t o l y t i c a were h igher in the 
i n h a b i t a n t s of the C a b o C i t y area. O n l y G i a r d i a l a m b l i a was m o r e p r e v a l e n t i n 
the out -pa t ien ts of I M I P hospi ta l . T e s t tube c u l t i v a t i o n revealed that the p reva lence 
rate of N e c a t o r a m e r i c a n u s in bo th areas was m u c h h igher than that of A n c y l o s t o m a 
d u o d e n a l e , and also that the p r e v a l e n c e rate of S . s t e r c o r a l i s of the I M I P pa t ien ts 
and C a b o i n h a b i t a n t s were 4.5% and 9.6%, respec t ive ly . 
S i x h u n d r e d and f i f teen sera were s e r o l o g i c a l l y e x a m i n e d for a m o e b i a s i s by 
the gel d i f fus ion p r e c i p i t a t i o n test ( G D P ) and e n z y m e l inked i m m u n o s o r b e n t assay 
( E L I S A ) u s i n g the an t igen prepared f rom a x e n i c a l l y c u l t u r e d t rophozo i te of E . h i s t o -
l y t i c a (s t ra in H M - I T M S S ) . No pos i t i ve reac t ion was observed in all of the sera as 
e x a m i n e d by G D P , whi le 32 out of 615 sera were pos i t i ve on E L I S A . 
K E Y W O R D S : P a r a s i t i c h e l m i n t h s ; P a r a s i t i c protozoa; A m o e b i a s i s ; N o r t h e a s t B r a -
zil; S t o o l e x a m i n a t i o n ; S e r o - e p i d e m i o l o g y . 
I N T R O D U C T I O N 
A n a n a l y s i s of the annua l s t a t i s t i c s on the that there has b e e n a h i g h level of infant i le mor-
p o p u l a t i o n in n o r t h e a s t B r a z i l d e m o n s t r a t e d tal i ty. Ma in c a u s e s of th is h i g h mor ta l i t y were 
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a s s u m e d to be m a l n u t r i t i o n a n d in fec t ious d i s e a 
ses by b a c t e r i a , v i r u s a n d pa ras i t e 3 0 . P a r a s i t i c 
i n fec t ions do no t n e c e s s a r i l y c a u s e se r ious d i s e a 
se in the h u m a n hos t , b u t they inter fere w i t h 
the nu t r i t i ona l s t a t u s a n d u l t ima te l y l ead t h e m 
more s u s c e p t i b l e to o ther d i seases . P r e v a l e n c e 
ra te of p a r a s i t i c i n fec t ions c a n , therefore, be one 
of the m a j o r p a r a m e t e r s of l o c a l p u b l i c h e a l t h 
of the i n h a b i t a n t s anywhe re . 
T h e p r e v a l e n c e of E n t a m o e b a h i s t o l y t i c a in 
d e v e l o p i n g c o u n t r i e s i s o f ten a s s u m e d to be 
h i g h , f requen t l y w i t h o u t s u p p o r t i n g d a t a . Ma jo r 
r easons for th is m a y be t ha t p roper i den t i f i ca t i on 
of E . h i s t o l y t i c a c y s t in s too l is d i f f i cu l t w i t h o u t 
p ro fess iona l e x p e r i e n c e , a n d tha t re l iab le d i ag 
nos i s of a m o e b i a s i s is of ten no t a t t a i n a b l e b y 
s too l e x a m i n a t i o n a lone . N o w , se ro log ic p roce 
du res h a v e been c o m m o n l y u t i l i zed for the d iag-
nos i s of a m o e b i a s i s i n m a n y c o u n t r i e s b e c a u s e 
these tes ts are h i g h l y spec i f i c a n d h a v e a suf f i 
c i en t s e n s i t i v i t y 9 ' 1 0 * 1 3 , 1 6 1 9 2 5 . I n n o r t h e a s t B r a z i l , 
the p r e v a l e n c e of E . h i s t o l y t i c a h a s been e s t i m a 
ted to be h i g h , b u t the i n c i d e n c e of a m o e b i c l i ve r 
a b s c e s s at a u t o p s y w a s repor ted to be ve ry l ow 2 0 . 
S u c h d i s c r e p a n c i e s are a p p a r e n t l y due to l a c k 
in re l iab le d a t a on the e p i d e m i o l o g y a n d e s t i m a 
t ion on a n n u a l m o r b i d i t y by th is p a r a s i t e , s i nce 
s e r o l o g i c a l e x a m i n a t i o n for a m o e b i a s i s is s t i l l 
no t c o m m o n in th is a rea . 
P a r a s i t o l o g i c a l e x a m i n a t i o n of i n t e s t i n a l 
h e l m i n t h s a n d p r o t o z o a , a n d s e r o l o g i c a l e x a m i -
n a t i o n for a m o e b i a s i s were c a r r i e d ou t d u r i n g 
A p r i l to A u g u s t , 1987, i n R e c i f e a n d i ts s u b u r b a n 
a rea . T h i s repor t p r e s e n t s the resu l t s of these 
s tud ies as a n a t t e m p t to def ine a re l iab le p r e v a 
lence ra te i n i n t e s t i n a l h e l m i n t h s a n d p r o t o z o a , 
i n p a r t i c u l a r t ha t of a m o e b i a s i s i n th is a rea . 
M A T E R I A L S A N D M E T H O D S 
F r o m A p r i l to A u g u s t , 1987, the ou t -pa t i en ts 
of the h o s p i t a l of I n s t i t u t o M a t e r n o I n f a n t i l de 
P e r n a m b u c o ( I M I P ) , l o c a t e d i n the cen te r of R e -
ci fe, were se lec ted a t r a n d o m (10 to 30 p a t i e n t s 
per d a y ) a n d the i r g e n e r a l h e a l t h c o n d i t i o n s were 
p r e l i m i n a r i l y c h e c k e d . O n t h i s o c c a s i o n , a g e , 
s e x , the p l a c e of r es i dence as we l l as soc io -eco -
n o m i c s t a t e of the f a m i l y of the p a t i e n t were 
r eco rded , a n d the p e r i p h e r a l b l ood w a s co l lec -
ted. S e r a were s e p a r a t e d by c e n t r i f u g a t i o n a t 
the L a b o r a t ó r i o de I m u n o p a t o l o g i a Pro f . K e i z o 
A s a m i ( L I K A ) , F e d e r a l U n i v e r s i t y of P e r n a m -
b u c o . F r e s h s too ls were co l l ec ted w i t h i n a coup le 
of d a y s after the f i rst v is i t . I n h a b i t a n t s in severa l 
v i l l a g e s a r o u n d C a b o C i t y , l o ca ted 50 K m s o u 
theas t of R e c i f e , a lso p r i m a r i l y rece ived genera l 
m e d i c a l e x a m i n a t i o n , a n d thei r age , s e x , m e d i 
c a l h i s to r y as we l l as s o c i o - e c o n o m i c s ta te were 
recorded . B l o o d a n d s too ls were co l l ec ted at th is 
t ime, a n d se ra were s e p a r a t e d in L I K A w i th in 
4 hou rs after b leed ing . 
A s i ng le s too l s p e c i m e n co l l ec ted as above 
w a s e x a m i n e d by the d i rec t s m e a r 1 1 , by the for-
m a l i n e ther cen t r i f uga t i on t e c h n i q u e ( M G L m e 
t h o d r 1 , a n d by test tube c u l t i v a t i o n m e t h o d 8 to 
d i s t i n g u i s h f i la r i fo rm la r ve of h o o k w o r m s a n d 
S t r o n g y l o i d e s . N i n e t y e igh t s too ls , i n c l u d i n g 16 
pos i t i ve s too ls for E . h i s t o l y t i c a c y s t s , were ino-
c u l a t e d in to the B a l a m u t h m e d i u m 3 a n d the tro-
phozo i t e g row th were e x a m i n e d after c u l t i v a t i o n 
for 72 h o u r s at 27°C. A l l p a r a s i t o l o g i c a l e x a m i -
n a t i o n of s too ls were done by a s i n g l e m e d i c a l 
pa ras i t o l og i s t , w h o h a d su f f i c ien t e x p e r i e n c e on 
p a r a s i t o l o g i c a l d i a g n o s i s . 
T h e a n t i g e n u s e d for se ro log ic test of amoe-
b i a s i s w a s p repa red by the m e t h o d of T A K E U -
C H I & K O B A Y A S H I 2 5 f rom a x e n i c s t r a i n of E . 
h i s t o l y t i c a ( H M 1 ; I M S S ) , c u l t u r e d in B I S 33 
m e d i u m 6 . T h e l y o p h i l i z e d a n t i g e n w a s d i s s o l v e d 
in 20 raM s o d i u m p h o s p h a t e buffer, p H 7.2. A f te r 
s t i r r i ng for 30 m i n u n d e r ice co ld c o n d i t i o n , the 
so lu t i on was cen t r i f uged a t 15,000 g for 30 m i n 
a t 4 l , C . T h e s u p e r n a t a n t f l u id w a s f i l tered by 
M i l l e x - G S filter (Mi l l ipore C o . Bed fo rd , M A , U S A ) 
at 0.2ptm poros i ty a n d k e p t a t — 70°C unt i l use. 
A l l se ra were tes ted for an t i bod ies to E . h i s -
t o l y t i c a b y the ge l d i f fus ion p r e c i p i t a t i o n test 
( G D P ) 1 3 a n d e n z y m e l i n k e d i m m u n o s o r b e n t as 
s a y ( E L I S A ) a c c o r d i n g to the mod i f i ed m e t h o d 
of M A T S U D A et a l . 1 5 . E L I S A w a s pe r fo rmed in 
96 we l l m i c r o l i t e r f la t b o t t o m e d p l a t e ( N U N C 
C o . D e n m a r k ) . T h e o p t i m u m a n t i g e n c o n c e n t r a -
t ion w a s d e t e r m i n e d b y c h e c k e r b o a r d t i t ra t ion 
be tween se r ia l d i l u t i o n of a n t i g e n a g a i n s t pos i -
t i ve a n d n e g a t i v e re ference se ra . H a l f n u m b e r 
of we l ls i n a p la te were sens i t i zed w i t h lOOpd of 
the a n t i g e n p r e p a r e d as a b o v e a t c o n c e n t r a t i o n 
of 10/xg p ro te in per m l i n 50 m M c a r b o n a t e buffer, 
p H 8.15, in a m o i s t c h a m b e r a t 3 7 ' C for 2 hou rs . 
N o n - s e n s i t i z e d we l l s were f i l led w i t h 100/xl of c a r 
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bona te buffer a lone . T h e p la te was w a s h e d three 
t imes w i t h 150 m M s o d i u m phospha te -bu f fe red 
sa l i ne , p H 7.2, c o n t a i n i n g 0.05% T w e e n 20 ( P B S / 
T ) . A f te r w a s h i n g the we l l s , 200 /ml of P B S / T con ­
t a i n i n g 2 % b o v i n e s e r u m a l b u m i n ( B S A , S i g m a 
C h e m . , S t L o i s , M O , U S A ) w a s a d d e d to a l l we l l s 
to b l o c k non-spec i f i c i m m u n o g l o b u l i n b i n d i n g , 
a n d the p la te w a s i n c u b a t e d at 37 °C for 60 m i n . 
A f te r w a s h i n g the we l l s w i t h P B S / T , test s e r a 
d i l u t e d 200 t i m e s w i t h P B S / T c o n t a i n i n g 1% 
B S A were p l a c e d in a s e n s i t i z e d a n d n o n sen 
s i t i zed we l l s a n d the p la te fur ther i n c u b a t e d at 
37 C for 60 m i n . A f te r w a s h i n g w i t h P B S / T , 100 
/ x l of h o r s e r a d i s h p e r o x i d a s e ( H R P ) l abe l l ed a n 
t i - h u m a n I g G r a b b i t i m m u n o g l o b u l i n (M i l es 
S c i e n t i f i c , N a p e r v i l l e , I L , U S A ) , 10 4 fo ld d i l u t ed , 
w a s a d d e d a n d i n c u b a t i o n w a s c a r r i e d ou t a t 
37°C for 60 m i n . A f te r w a s h i n g the we l l s 3 t imes 
w i t h P B S / T , 200 /ml of the s u b s t r a t e so lu t i on , i.e., 
30 m g d i a m m o n i u m s a l t of 2 , 2 ' a z i n o - b i s (3-ethyl -
benz th i azo l i ne - su l f on i c a c i d ) ( S i g m a C h e m . ) d i s 
s o l v e d i n a m i x t u r e of 100 m M c i t r i c a c i d a n d 
200 m M s o d i u m p h o s p h a t e d i b a s i c , p r i 4 .6 , w i th 
10 of H 2 0 2 (30%), w a s a d d e d to e a c h we l l a n d 
then the p la te w a s k e p t a t r oom tempera ture for 
60 m i n . S u b s e q u e n t l y , the a b s o r b a n c e of reac­
t ion m i x t u r e w a s m e a s u r e d by E I A R e a d e r (Mo­
de l 2550, B i o R a d L a b . , T o k y o ) a t 405 n m . T o 
cor rec t d a i l y v a r i a t i o n of a b s o r b a n c e , t r ip le t of 
pos i t i ve reference s e r u m ( i so la ted f rom a J a p a ­
nese p a t i e n t w i t h c o n f i r m e d a m o e b i c l i ve r a b s ­
cess) were i nc l uded on e a c h p la te , a n d the correc­
ted a b s o r b a n c e of s a m p l e w a s c a l c u l a t e d acco r ­
d i n g to the m o d i f i e d m e t h o d of V O L L E R et a l 2 9 . 
as fo l lows. Coe f f i c i en t v a l u e w a s f i rs t c a l c u l a t e d 
b y the e q u a t i o n (1), a n d t h e n the co r rec ted absor ­
b a n c e of s a m p l e s e r u m w a s c a l c u l a t e d b y m u l t i ­
p l y i n g the a b s o r b a n c e of s a m p l e s e r u m b y the 
coef f ic ient v a l u e a c c o r d i n g to e q u a t i o n (2). 
a - 1.5 I ( P a — P b ) (1) 
S c - ( S a — S b ) x a (2) 
i n w h i c h 
a : the coef f ic ient v a l u e 
P a : m e a n a b s o r b a n c e of p o s i t i v e con t ro l s a t 
a n t i g e n p o s i t i v e we l l 
P b : m e a n a b s o r b a n c e of pos i t i ve con t ro l s a t 
an t igen- f ree we l l 
S a : a b s o r b a n c e of s a m p l e s e r u m a t a n t i g e n 
pos i t i ve we l l 
S b : a b s o r b a n c e of s a m p l e s e r u m a t a n t i g e n 
free we l l 
S c : the co r rec ted a b s o r b a n c e of s a m p l e se­
r u m 
P r o t e i n c o n c e n t r a t i o n w a s d e t e r m i n e d by 
the m e t h o d of L O W R Y et a l . 1 2 , w i th bov ine se 
r u m a l b u m i n ( f rac t ion V ) as a s t a n d a r d . 
R E S U L T S 
S e x , a g e d i s t r i b u t i o n a n d s o c i o - e c o n o m i c 
c o n d i t i o n of the ou t -pa t i en ts of I M I P h o s p i t a l 
a n d the i n h a b i t a n t s i n C a b o C i t y a rea were s u m ­
m a r i z e d in T a b l e 1. V i r t u a l l y a l l of the I M I P p a 
t ien ts were u n d e r 9 yea rs o ld , a n d on l y 4% of 
t h e m were f rom 10 to 12 y e a r s o ld . Mos t of the 
I M I P p a t i e n t s i n h a b i t e d in the d o w n t o w n or ur­
b a n a rea of R e c i f e . A p p r o x i m a t e l y one- th i rd of 
the C a b o i n h a b i t a n t s who took our h e a l t h e x a 
m i n a t i o n were u n d e r 9 y e a r s o ld , ano ther one-
T A B L E 1 
S e x , a g e d i s t r i b u t i o n a n d s o c i o - e c o n o m i c fea tu re of the o u t p a 
t i en t s of I M I P h o s p i t a l a n d the i n h a b i t a n t s of C a b o C i t y a r e a 
I M I P C a b o 
p a t i e n t s i n h a b i t a n t s 
S e x 
M a l e 100 (53.5%) 178 (38.4% ) 
F e m a l e 87 (46.5%) 286 (61.6% ) 
0 9 179 (96.0%) 156 (33.6% ) 
A g e 
10-19 
20-39 
8 (4 .0%) 
0 
153 (33.0%) 
81 (17.5%) 
40 < 0 74 (15.9%) 
O c c u p a t i o n 
F a r m h a n d 
(100% ) 
I n c o m e 
( U S $ y e a r ) 
0-400 
401 1000 
1,001 < 
127 (67.9%) 
53 (28.3%) 
7 (3 .7%) 
464 (100% ) 
0 
0 
W o o d e n 54 (28.8%) 128 (27.6%) 
H o u s e B r i c k 131 (70.0%) 336 (72.4% ) 
A p a r t m e n t 2 (1 .2%) 0 
1 31 (16.6%) 47 (10.2% ) 
N u m b e r o f r o o m 2 3 151 (80.7%) 406 (87.5% ) 
4 ^ 5 (2 .7%) 11 (2 .3%) 
T o i l e t 
p r e s e n t 
a b s e n t 
142 (76.0%) 
45 (24.0% ) 
293 (63.2% ) 
171 (36.8% ) 
N u m b e r of 
f a m i l y m e m b e r 
1-3 
4 7 
8 S 
20 (10.8%) 
125 (66.9%) 
42 (22.3% ) 
T o t a l 187 464 
V a l u e s i n p a r e n t h e s e s r e p r e s e n t the p e r c e n t a g e (% ) of e a c h 
r e g i o n . 
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S H I , S . ; K A N E K O , N . ; N A G A K U R A , K . ; K O B A Y A S H I , M. ; M O T T A , S . ; T A T E N O . S . & T A K E U C H I , T . — P a r a s i t o 
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th i rd were 10 to 19 y e a r s o ld , a n d the r e m a i n d e r 
were over 20 y e a r s o ld . A l l of t h e m i n h a b i t e d 
in the seve ra l v i l l a g e s l oca ted in the ru ra l a rea 
a r o u n d C a b o C i t y a n d the i r f a m i l y m e m b e r s we-
re e m p l o y e d by the fa rm of s u g a r - c a n e as a f a rm 
h a n d . A l s o d e m o n s t r a t e d in T a b l e 1 w a s t h a t 
the s o c i a l c o n d i t i o n of the fam i l i es of I M I P p a -
t ients a n d C a b o i n h a b i t a n t s s e e m e d to be low 
j u d g i n g f rom the i r s o c i o - e c o n o m i c c h a r a c t e r i s -
t i cs . T h e r e w a s , howeve r , a l i t t le d i f ference in 
the to ta l a m o u n t s of i n c o m e per yea r be tween 
the fami l i es of I M I P p a t i e n t s a n d C a b o i n h a b i -
tan ts . 
P r e v a l e n c e of i n t e s t i n a l p a r a s i t e s of t he 
I M I P p a t i e n t s a n d the C a b o i n h a b i t a n t s were 
s u m m a r i z e d i n T a b l e t. A p p r o x i m a t e l y 11.2% 
of the I M I P p a t i e n t s a n d 91.9% of the C a b o i n h a -
b i t an t s were in fec ted w i t h a t l eas t one s p e c i e s 
of i n t e s t i n a l p a r a s i t e . T h e lower p r e v a l e n c e of 
i n t es t i na l p a r a s i t e s i n the I M I P p a t i e n t s w a s a lso 
f ound as c o m p a r e d w i t h t ha t of the C a b o i n h a b i -
tan ts u t i l i z i n g c o m p a r a b l e age g r o u p s , u n d e r 12 
yea rs o ld . T h e r e w a s no s i g n i f i c a n t d i f ference in 
the p r e v a l e n c e ra te be tween m a l e s a n d fema les 
in b o t h g r o u p s . 
P r e v a l e n c e of i n t e s t i n a l h e l m i n t h s w a s s u m -
m a r i z e d i n T a b l e 3. T r i c h u r i s t r i c h i u r a in fec-
t ions, w i t h a ra te of 48.1%, was the m o s t p r e v a 
len t p a r a s i t e i n the I M I P pa t i en t s , fo l lowed by 
A s c a r i s l u m b r i c o i d e s (26.9% ), h o o k w o r m (6.4% ), 
S t r o n g y l o i d e s s t e r c o r a l i s (4.5%) a n d S c h i s t o s o -
m a m a n s o n i (1.3%). I n con t ras t , the C a b o i n h a b i -
t a n t s , r e g a r d l e s s of a g e , s h o w e d m u c h h i g h e r 
p r e v a l e n c e ra te of i n t e s t i n a l h e l m i n t h s . H o o k -
w o r m in fec t ions , w i t h a ra te of 66.7% , w a s the 
m o s t p r e v a l e n t one, fo l lowed b y A . l u m b r i c o i d e s 
( 6 2 . 1 % ) , T . t r i c h i u r a ( 6 0 . 1 % ) , S . s t e r c o r a l i s 
(9.6%) a n d S . m a n s o n i (9.6%). T w o cases of E n t e -
r o b i u s v e r m i c u l a r i s a n d one case of H y m e n o -
lep is d i m i n u t a i n fec t ions were a lso f ound in the 
C a b o i n h a b i t a n t s . 
T e s t tube c u l t i v a t i o n revea led t ha t Neca tor 
a m e r i c a n u s i n fec t ion w a s m u c h more c o m m o n 
t h a n of A n c y l o s t o m a d u o d e n a l e i n b o t h a reas 
(87.5% v s . 12.5% in the I M I P p a t i e n t s a n d 93.0% 
v s . 7.0% in the C a b o i n h a b i t a n t s ) . T h i s p rocedure 
a l so d e m o n s t r a t e d a h i g h p r e v a l e n c e ra te of S . 
s t e r c o r a l i s i n f e c t i o n i n b o t h I M I P p a t i e n t s 
(4.5%) a n d C a b o i n h a b i t a n t s (9.6%). 
P r e v a l e n c e of i n t e s t i n a l p r o t o z o a w a s s u m -
m a r i z e d i n T a b l e 4. G i a r d i a l a m b l i a i n fec t ion 
(26.3%) w a s the m o s t p r e v a l e n t one i n the I M I P 
p a t i e n t s , fo l lowed b y E n t a m o e b a co l i (17.3%), 
E n d o l i m a x nana (13.5%), E n t a m o e b a h i s t o l y t i -
T A B L E 2 
P r e v a l e n c e of i n t e s t i n a l p r o t o z o a a n d h e l m i n t h s in the ou t -pa t i en ts of I M I P h o s p i t a l a n d the i n h a b i 
t an t s of C a b o C i t y a rea 
I M I P p a t i e n t s 
0-12 y r s 
C a b o i n h a b i t a n t s 
0-12 y rs 13 y r s ^ T o t a l 
T o t a l n u m b e r of s too l s 
e x a m i n e d 
N u m b e r of p o s i t i v e c a s e s for 
p a r a s i t i c i n fec t i ons 
Ma le 
F e m a l e 
N u m b e r of p o s i t i v e c a s e s for 
h e l m i n t h o u s i n fec t i ons 
N u m b e r of p o s i t i v e c a s e s for 
p r o t o z o a n i n fec t i ons 
156 
111 (71.2%) 
58 (68.2%) 
53 (74.6%) 
92 (58.9%) 
66 (42.3%) 
170 
159 (93.5%) 
59 (89.4%) 
100 (96.2%) 
149 (87.6%) 
89 (52.4%) 
289 
263 (91.0%) 
104 (92.9%) 
159 (89.8%) 
242 (83.7%) 
151 (52.2%) 
459 
422 (91.9%) 
163 (91.6%) 
259 (92.2%) 
391 (85.2%) 
240 (52.3%) 
V a l u e s i n p a r e n t h e s e s rep resen t the p r e v a l e n c e ra te (% ) of e a c h reg ion . 
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T A B L E 3 
P r e v a l e n c e of h e l m i n t h s in the out p a t i e n t s of I M I P h o s p i t a l a n d the i n h a b i t a n t s of C a b o C i t y 
a rea 
P a r a s i t e s I M I P p a t i e n t s C a b o i n h a b i t a n t s 
0 12 y rs 0-12 y rs 13 y r s - T o t a l 
A s c a r i s l u m b r i c o i d e s 42 (26.9 ' , ) 121 (71.1% ) 164 (56.7% ) 285 (62.1% ) 
T r i c h u r i s t r i c h i u r a 75 (48.1% ) 107 (62.9% ) 169 (58.5%) 276 (60.1% ) 
H o o k w o r m 10 (6.4% ) 110 (64.7% ) 196 (67.8% ) 306 (66.7% ) 
Neeator a m e r i c a n u s 7 (4.5% ) 95 (55.9% ) 184 (63.7% ) 279 (60.8% ) 
A n c y l o s t o m a d u o d e n a l e 1 (0.6% ) 2 (1.2%) 4 (1.4%) 6 (1.3%) 
u n k n o w n 2 (1.3% ) 14 (8.2%) 7 (2.4%) 21 (4.6%) 
S t r o n g y l o i d e s s t e r c o r a l i s 7 (4.5% ) 18 (10.6% ) 26 (9.0% ) 44 (9.6%) 
E n t e r o b i u s v e r m i c u l a r i s 0 2 (1.2%) 0 2 (0.4%) 
S c h i s t o s o m a m a n s o n i 2 (1.3% ) 19 (11.2% ) 25 (8.7% ) 44 (11.2% ) 
H y m e n o l e p i s d i m i n u t a 0 1 (0.6% ) 0 1 (0.2%) 
V a l u e s in pa ren theses rep resen t the p r e v a l e n c e ra te (% ) of e a c h reg ion . 
T A B L E 4 
P r e v a l e n c e of i n t e s t i n a l p r o t o z o a s in the out p a t i e n t s of I M I P h o s p i t a l a n d the i n h a b i t a n t s of C a b o 
C i t y a rea 
P a r a s i t e s I M I P p a t i e n t s C a b o i n h a b i t a n t s 
0 12 y rs 0-12 y rs 13 y r s - T o t a l 
G i a r d i a l a m b l i a 41 (26.3% ) 24 (14.1% ) 23 (8.0%) 47 (10.2% ) 
E n t a m o e b a col i 27 (17.3% ) 74 (43.5% ) 91 (31.5% ) 165 (35.9% ) 
E n t a m o e b a h i s t o l y t i c a 12 (7.7% ) 18 (10.6% ) 36 (12.5% ) 54 (11.8% ) 
E n t a m o e b a h a r t m a n n i 0 7 (4.1%) 8 (2.8% ) 15 (3.3%) 
E n d o l i m a x n a n a 21 (13.5% ) 35 (20.6% ) 57 (19.7% ) 92 (20.0%) 
C h i l o m a s t i x m e s n i l i 1 (0.6% ) 2 (1.2%) 10 (3.5%) 12 (2.6%) 
I o d a m o e b a b u e t s c h l i i 2 (1.3%) 17 (10.0% ) 26 (9.0%) 43 (9.4%) 
T r i c h o m o n a s h o m i n i s 4 (2.6% ) 7 (4.1%) 14 (4.8%) 21 (4.6%) 
I s o s p o r a be l l i 2 (1.3% ) 0 0 0 
B a l a n t i d i u m co l i 0 0 2 (0.7%) 2 (0.4% ) 
V a l u e s i n p a r e n t h e s e s rep resen t the p r e v a l e n c e ra te (% ) of e a c h reg ion . 
ca (7.7% ), a n d T r i c h o m o n a s h o m i n i s (2.6% ). C h i -
l o m a s t i x m e s n i l i ( o n e c a s e ) , I o d a m o e b a 
b u e t s c h l i i (2 c a s e s ) a n d I s o s p o r a be l l i (2 c a s e s ) 
were a lso f ound . I n the C a b o i n h a b i t a n t s , E . co l i 
i n fec t ion (35.9% ) w a s the m o s t p r e v a l e n t , fol io 
wed b y E . n a n a (20.0% ), E . h i s t o l y t i c a (11.8% ), 
G . l a m b l i a (10 2% ), I. b u e t s c h l i i (9 4% ), T. h o m i -
n i s (4 .6%) a n d E n t a m o e b a h a r t m a n n i (3 .3%) . 
T r o p h o z o i t e of B a l a n t i d i u m col i w a s a l so f ound 
in two p r i m a r y s c h o o l p u p i l s i n C a b o . 
M u l t i p l e in fec t ion w a s obse rved a t 75.8% of 
the I M I P p a t i e n t s w i t h p a r a s i t i c i n fec t ion , wh i le 
a h i g h e r ra te of m u l t i p l e in fec t ion (84.6%) w a s 
d e m o n s t r a t e d in the C a b o i n h a b i t a n t s ( F i g . 1). 
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F i g . 1 — P r e v a l e n c e r a te of m u l t i p l e i n f e c t i o n of i n t e s t i n a l p a r a 
s i t e s i n the o u t p a t i e n t s o f I M I P h o s p i t a l a n d i n h a b i t a n t s of 
C a b o C i t y a r e a . 
T A B L E 5 
R e s u l t of s e r o l o g i c a l e x a m i n a t i o n for a m o e b i a s i s b y G D P a n d 
E L I S A on the o u t p a t i e n t s of I M I P h o s p i t a l a n d the i n h a b i 
t a n t s of C a b o C i t y a r e a 
bi tants as ment ioned above; thus , stool exami -
na t ion ind ica ted that the overal l p reva lence rate 
was 10.7%. A s s h o w n in T a b l e 5, moreover , all 
sera (615 s a m p l e s ) obta ined f rom bo th I M I P pa-
t ients and C a b o i n h a b i t a n t s were e x a m i n e d se-
ro log ica l ly by G D P . N o pos i t i ve reac t ion was ob-
served in all of the sera e x a m i n e d , a l though three 
pos i t i ve cont ro l sera, obta ined f rom J a p a n e s e 
pa t ien ts wi th conf i rmed amoeb ic l iver a b s c e s s , 
formed 3 to 5 clear p r e c i p i t a t i o n l ines . 
I n a d d i t i o n to G D P , we tried to e s t a b l i s h 
an E L I S A to detect a n t i b o d y against E . h is to -
l y t i c a an t igen . I n the p r i m a r y e x p e r i m e n t , as 
s h o w n in F i g . 2, the spec i f i c i ty and sens i t i v i ty 
of our E L I S A was evaluated. S e r u m samples from 
17 cases wi th conf i rmed a m o e b i a s i s and 30 heal-
thy J a p a n e s e s t u d e n t s were d i lu ted 200 t imes 
and e x a m i n e d by our E L I S A m e t h o d . S i n c e 
m e a n a b s o r b a n c e va lue of the negat ive con t ro ls 
was 0.033 ± 0.012, the u p p e r l imi t (cut-off value) 
of the a b s o r b a n c e of negat ive c o n t r o l s was c a l c u -
lated to be 0.1 by m u l t i p l y i n g the m e a n absor-
b a n c e v a l u e by 3. T h e a b s o r b a n c e of p o s i t i v e 
contro l sera isolated f rom 17 J a p a n e s e pat ients 
w i th amoeb ic l iver a b s c e s s and co l i t i s was far 
above th is va lue (0.280 to 1.500). H e n c e , the absor-
b a n c e of 0.1 was cons idered to be reasonab le as 
Absorbance at 405 nm ( crude extract antigen of amoeba ) 
Healthy control I 
(Japanese) 1 
Amebiasis (Japanese) 
C y s t 
G D P E L I S A 
+ — 
T o t a l Trichuriasis 
+ 0 12 2 10 12 
Hookworm disease 
I M I P 
p a t i e n t s -
0 144 15 129 144 
Strongyloidiasis 
Schistosomiasis 
T o t a l 0 156 17 139 156 mansoni 
i-fiflli 
Infection + 0 54 7 47 54 
C a b o 
i n h a b i t a n t s 
T o t a l 
0 
0 
405 
459 
8 
15 
397 
444 
405 
459 
E.nana 
infection 
I. bütschlH 
Infection 
* n « 
+ 0 66 9 57 66 i.b&m 
Infection T o t a l 
T o t a l 
0 
0 
549 
615 
23 
32 
526 
583 
549 
615 
infection 
C y s t s of E . h i s t o l y t i c a were found at 7.7% 
of the I M I P pa t i en ts and 11.8% of the C a b o i n h a 
F i g . 2 — R e s u l t of c r o s s r e a c t i v i t y of s e r a i s o l a t e d f r o m the 
o u t p a t i e n t s of I M I P h o s p i t a l a n d i n h a b i t a n t s o f C a b o C i t y 
a r e a , w h o were i n f ec ted w i t h s i n g l e or a few s p e c i e s of p a r a s i t e s , 
w i t h E n t a m o e b a h i s t o l y t i c a a n t i g e n o n E L I S A . 
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the u p p e r l imi t of negat ive sera. F i g . 2 also sho-
wed that s e r u m s a m p l e s isolated f rom the I M I P 
pat ients infected w i th va r ious paras i tes did not 
show a pos i t i ve reac t ion e x c e p t for one case wi th 
t r i chur ias is . F r o m th is o b s e r v a t i o n , it is l i ke ly 
that there are s c a r c e l y c r o s s reac t ions between 
E . h i s t o l y t i c a ant igen and sera isolated from va-
r ious paras i t ic in fec t ions , and that our E L I S A 
s e e m s to be spec i f ic and have a suf f ic ient sens i -
t iv i ty on e p i d e m i o l o g i c a l s u r v e y of a m o e b i a s i s . 
A s s h o w n in T a b l e 5, the pos i t i ve reac t ion 
of E L I S A was observed in 32 out of 615 sera exa-
mined . N i n e (13.6%) out of 66 sera isolated f rom 
the I M I P p a t i e n t s and the C a b o i n h a b i t a n t s , 
w h o d i s c h a r g e d E . h i s t o l y t i c a c y s t i s in the i r 
s t o o l s , e x h i b i t e d p o s i t i v e r e a c t i o n on E L I S A , 
whi le twenty- three sera (4.1 %) out of 549 c y s t - n e -
gat ive s u b j e c t s were also j u d g e d pos i t i ve on E L I 
S A . 
N ine ty -e igh t stool s p e c i m e n s were i n o c u l a -
ted in to B a l a m u t h m e d i u m and then t rophozoi -
te growth was e x a m i n e d . N o t rophozo i te growth 
was observed in all s too ls e x a m i n e d a l t h o u g h 
16 out of 98 s too ls were p o s i t i v e for E . h i s t o l y t i c a 
c y s t s . 
D I S C U S S I O N 
O u r present i n v e s t i g a t i o n i n d i c a t e s that the 
o u t - p a t i e n t s of I M I P h o s p i t a l and the i n h a b i 
tants of C a b o C i t y area were h e a v i l y in fected 
wi th in test ina l paras i tes . T h e overal l p r e v a l e n c e 
rate of the I M I P pa t ien ts and C a b o i n h a b i t a n t s 
were 71.2 and 91.9%, r e s p e c t i v e l y , w h i c h are 
m u c h h igher t h a n those of centra l and s o u t h e r n 
B r a z i l 7 1 8 2 7 2 8 . T h e r e was s ign i f i can t di f ference 
in the p r e v a l e n c e rate of h o o k w o r m s , A . l u m b r i -
c o i d e s and S . m a n s o n i , b u t not of T . t r i c h i u r a , 
be tween the I M I P p a t i e n t s (u rban area) and the 
C a b o i n h a b i t a n t s (rural area). T h e h igher preva-
l e n c e of these paras i tes in s u c h rural s e c t o r s sug-
gests that these i n f e c t i o n s are a par t i cu la r p ro 
b l e m in agr icu l tura l areas wi th a b u n d a n t water 
resource , w h i c h p lay an i m p o r t a n t role in m a i n 
ta in ing these paras i t i c in fec t ions . 
T e s t tube c u l t i v a t i o n m e t h o d revealed that 
a p p r o x i m a t e l y 87 to 93% of the I M I P pa t ien ts 
and C a b o i n h a b i t a n t s , w h o d i s c h a r g e d h o o k -
w o r m eggs, were infected wi th N. a m e r i c a n u s . 
U s i n g the s a m e t e c h n i q u e , A S A M I et al. 1 a l ready 
d e m o n s t r a t e d that p r e v a l e n c e of N. a m e r i c a n u s 
in the pat ients of U F P E hospi ta l was m u c h hi-
gher than that of A . d u o d e n a l e . S i n c e M A R Z O -
C H I & C H I E F F I 1 4 a lso demonst ra ted h igher pre-
v a l e n c e rate of N. a m e r i c a n u s in the i n h a b i t a n t s 
of P a r a n á Sta te , s o u t h e r n B r a z i l , it seems l ike ly 
that N. a m e r i c a n u s is the m a i n h o o k w o r m spe-
c ies in Braz i l . T h i s t e c h n i q u e also demonst ra ted 
the h i g h p r e v a l e n c e rate of S . s t e r c o r a l i s in both 
areas. I n C a b o area, a p p r o x i m a t e l y 10% of the 
i n h a b i t a n t s were infected wi th th is parasi te . S i n -
ce test tube c u l t i v a t i o n m e t h o d already showed 
5.1% of pa t ien ts in the U F P E hosp i ta l were infec-
ted wi th S . s t e r c o r a l i s 1 , S . s t e r c o r a l i s in fect ion 
appears sti l l c o m m o n in R e c i f e area. 
S . m a n s o n i egg was detected in only 2 out-
pa t ien ts of I M I P hospi ta l , whereas a p p r o x i m a -
tely 10% of the i n h a b i t a n t s in C a b o C i t y area 
were found pos i t i ve for the eggs by stool exami -
na t ion . A n ep idemio log ica l s t u d y on s c h i s t o s o -
m i a s i s in S ã o L o u r e n ç o vi l lage in P e r n a m b u c o , 
in 1975 and 1979, A S A M I et al. 2 detected s c h i s t o -
s o m e eggs f rom over 40% of p r i m a r y schoo l pu-
p i ls . B A R B O S A 4 also d e m o n s t r a t e d h i g h preva-
lence rate of S . m a n s o n i in fec t ion in the p r i m a r y 
schoo l p u p i l s in P e r n a m b u c o Sta te . S c h i s t o s o -
m i a s i s is , therefore, st i l l c o n s i d e r e d to be one 
of the m o s t i m p o r t a n t paras i t ic d iseases in the 
rural sector of P e r n a m b u c o Sta te . 
O u r present e x a m i n a t i o n also d e m o n s t r a t e d 
a h i g h p r e v a l e n c e rate of in test ina l pro tozoa . I n 
the rural area of P e r n a m b u c o , the p r e v a l e n c e 
rate of all in test ina l p ro tozoa e x c e p t for E . h i s t o -
l y t i c a reported here were m u c h h igher than tho 
se p u b l i s h e d before 2 7 1 8 . T h e h i g h p r e v a l e n c e 
rate of in test ina l protozoa , i n c l u d i n g pa thogen ic 
and n o n - p a t h o g e n i c , is c o n s i d e r e d to be d e p e n 
dent on the c o n t a m i n a t i o n of d r i n k i n g water and 
food w i t h p r o t o z o a n c y s t in a c c o r d a n c e w i t h 
i n c o m p l e t e stool d isposa l by poor sani tary facil i 
t ies. A m o n g these in tes t ina l p ro tozoa , G . l a m -
b l i a and E . h i s t o l y t i c a were c o n s i d e r e d impor-
tant in th is area in r e s p e c t to their pa thogen ic i ty . 
T h e di f ference in p r e v a l e n c e rate of G . l a m b l i a 
between the I M I P pa t ien ts and the C a b o inhabi -
tan ts is i n t e r e s t i n g . A l t h o u g h th is m a y be at 
least par t ia l ly d e p e n d e n t on the di f ference in age 
d i s t r i b u t i o n b e t w e e n these two g r o u p s , there 
was sti l l a d i f ference in the p r e v a l e n c e rate of 
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G . l a m b l i a i n c o m p a r i n g the s a m e age g r o u p s 
f rom two a reas . The re fo re , the d i rec t t r a n s m i s -
s i on (pe rson to pe rson ) 5 , i n l a r g e c o m m u n i t i e s 
s u c h as s c h o o l and /o r p l a y g r o u n d , m a y be wo r th 
c o n s i d e r a t i o n for p r e v a l e n c e of th i s pa ras i t e . 
S i x t y - s i x ou t of 615 p e r s o n s were d e m o n t r a 
ted to be p o s i t i v e for E . h i s t o l y t i c a c y s t b y s too l 
e x a m i n a t i o n . I t i s , therefore, a s s u m e d t ha t E . 
h i s t o l y t i c a i n fec t ion s t i l l d i s t r i b u t e d w ide l y in 
R e c i f e a rea . T o e s t i m a t e the re l iab le m o r b i d i t y 
of i n v a s i v e a m o e b i a s i s , s e r o l o g i c a l t es ts were 
e m p l o y e d . A s s h o w n i n T a b l e 5, none of the s e r a 
w a s pos i t i ve on G D P a l t h o u g h these s p e c i m e n s 
i n c l u d e d s e r a f rom the s u b j e c t s w i t h E . h i s t o -
l y t i c a c y s t i n the i r s too ls and /o r w i t h v a r i o u s 
i n t e s t i n a l s y m p t o m s . I n the p r e v i o u s s t u d i e s 1 3 
i 9 . 26 Gop
 w a s c o n s i d e r e d to be one of the m o s t 
re l iab le s e r o l o g i c a l tes ts for d i a g n o s i s of amoe-
b i a s i s , s i n c e i t i s we l l co r re la ted w i t h the c l i n i c a l 
cou rse of s y m p t o m a t i c a m o e b i a s i s . O u r o b s e r v a 
t ion , therefore, m a y be e x p l a i n e d as fo l lows; the-
re w a s no c a s e w i t h i n v a s i v e a m o e b i a s i s a m o n g 
the s u b j e c t s e x a m i n e d i n th is s t u d y ; ra ther , a l l 
of t h e m w i t h c y s t i n s too l m a y be a s y m p t o m a t i c 
c y s t ca r r ie r a c c o r d i n g to the c o n c e p t e s t a b l i s h e d 
by S A R G E A U N T a n d h i s c o l l e a g u e s 2 2 2 3 2 4 . I n 
o ther wo rds , a v i r u l e n t s t r a i n s of E . h i s t o l y t i c a 
p r i m a r i l y d i s t r i bu te a r o u n d R e c i f e a n d i ts s u b u r -
b a n a rea . T h i s s p e c u l a t i o n i s s u p p o r t e d b y p re 
v i ous o b s e r v a t i o n t ha t the i n c i d e n c e of a m o e b i c 
l iver abscess at au topsy was ex t reme ly low 2 0 . A n d 
b y our p r e l i m i n a r y f i nd ing t ha t ne i the r G D P nor 
E L I S A de tec ted a n t i - a m o e b i c a n t i b o d y i n s e r u m 
s a m p l e s i so l a ted f rom 20 or m o r e h o s p i t a l i z e d 
pa t i en t s w h o were c l i n i c a l l y d i a g n o s e d to h a v e 
a m o e b i c l i ve r a b s c e s s or co l i t i s . 
A s s h o w n i n F i g . 2, e v a l u a t i o n of E L I S A me-
t h o d as a too l for s e r o - d i a g n o s t i c m e t h o d i n d i c a -
tes t ha t th i s m e t h o d a p p e a r s spec i f i c to E . h i s t o -
l y t i c a a n t i g e n . H o w e v e r , E L I S A c o u l d d e t e c t 
an t i a m o e b i c a n t i b o d y i n 9 ou t of 66 p e r s o n s w i t h 
E . h i s t o l y t i c a c y s t i n the i r s too ls a n d i n 23 of 
549 p e r s o n s w i t h o u t c y s t . R e c e n t l y O K U S A W A 
et a l . 1 7 r epo r ted t h a t E L I S A c o u l d d e m o n s t r a t e 
a n I g G c l a s s a n t i - a m o e b i c a n t i b o d y over 80% 
of s e r a i s o l a t e d f rom the a s y m p t o m a t i c c y s t c a r 
r ier. T h e d i f ference be tween these two o b s e r v a -
t ions c a n be e x p l a i n a b l e b y the d i f ference i n e m -
p l o y e d E L I S A m e t h o d . T o c h a r a c t e r i z e the ep i -
d e m i o l o g i c a l fea ture of a m o e b i a s i s i n n o r t h e a s t 
B r a z i l , a n e x t e n s i v e e p i d e m i o l o g i c a l s u r v e y ut i l i -
z i ng s e r o l o g i c a l a n d p a r a s i t o l o g i c a l t e c h n i q u e s 
as we l l as a n e s t a b l i s h m e n t of a x e n i c or m o n o 
x e n i c s t r a i n of E . h i s t o l y t i c a i so la ted f rom th is 
reg ion s e e m s to be abso lu te l y n e c e s s a r y . 
R E S U M O 
E s t u d o s s o r o l ó g i c o s e p a r a s i t o l o g i e s na A m e ¬ 
b íase e e m out ras i n f e c ç õ e s p a r a s i t á r i a s in test i -
n a i s em R e c i f e e áreas c i r c u n v i z i n h a s , nordes te 
do B r a s i l 
E x a m e s p a r a s i t o l ó g i e s f o r a m r e a l i z a d o s 
e m 187 p a c i e n t e s do H o s p i t a l do I M I P e 464 h a b i -
tan tes de v á r i o s v i l a re jos no m u n i c í p i o do C a b o , 
50 K m à s u d e s t e de R e c i f e , d u r a n t e os m e s e s 
de ab r i l a a g o s t o . A p r o x i m a d a m e n t e 71% dos 
p a c i e n t e s e x a m i n a d o s do I M I P e 92% dos e x a m i -
n a d o s do C a b o a p r e s e n t a v a m - s e i n fec tados c o m , 
no m í n i m o , u m a espéc ie de p a r a s i t a i n tes t i na l . 
H o u v e u m a d i f e r e n ç a m í n i m a n a t a x a de 
p r e v a l ê n c i a de T r i c h u r i s t r i c h i u r a ent re as d u a s 
á reas , en t re tan to a p r e v a l ê n c i a de A s c a r i s l u m -
b r i c o i d e s , f a m í l i a A n c y l o s t o m i d a e , S t r o n g y ¬ 
lo ides s t e r c o r a l i s , S c h i s t o s o m a m a n s o n i e E n t a -
m o e b a h i s t o l y t i c a foi m a i o r ent re os h a b i t a n t e s 
do C a b o . S o m e n t e a G i a r d i a l a m b l i a ap resen tou 
u m a t a x a de p r e v a l ê n c i a m a i o r nos p a c i e n t e s 
do I M I P . 
O c u l t i v o e m tubo de e n s a i o reve lou que a 
p r e v a l ê n c i a do N e c a t o r a m e r i c a n u s e m re lação 
a do A n c y l o s t o m a d u o d e n a l e e ra m u i t o m a i o r 
e m a m b a s as á reas e que a do S . s t e r c o r a l i s ent re 
os p a c i e n t e s do I M I P e dos h a b i t a n t e s do C a b o 
e ra , r e s p e c t i v a m e n t e , 4.5% e 9.6% . 
A a m e b í a s e foi v e r i f i c a d a a t r a v é s de e x a m e s 
so ro lóg i cos , i m u n o d i f u s ã o e m ge l ( G D P ) e enz i¬ 
m a i m u n o e n s a i o ( E L I S A ) , u s a n d o c o m o a n t í g e ¬ 
no ex t ra to bruto p reparado a par t i r dos trofozoi¬ 
tos de E . h i s t o l y t i c a ( cepa H M - 1 : I M S S ) , r ea l i za¬ 
dos e m 615 so ros , onde n e n h u m a r e a ç ã o p o s i t i v a 
apa ren te foi o b s e r v a d a a t r a v é s d a i m u n o d i f u s ã o , 
c o n t u d o f o ram o b s e r v a d o s r e s u l t a d o s p o s i t i v o s 
e m 32 dos 615 c a s o s a t r a v é s d a e n z i m a i m u n o e n -
sa io . 
A C K N O W L E D G E M E N T 
T h i s s t u d y w a s s u p p o r t e d b y J a p a n I n t e r n a -
t i ona l C o o p e r a t i o n A g e n c y ( J I C A ) , T o k y o , Ja¬ 
p a n . 
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